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(54) Heat exchange assembly for vehicles

(57) A heat exchange assembly for vehicles, com-
prising:

- a radiator (12) comprising a pair of mutually parallel
collecting tanks (16, 18) made of plastic material and a
tube and fin heat exchange pack (20) with the tubes ar-
ranged orthogonally relative to the collecting tanks (16,
18),

- a condenser (14) comprising a pair of mutually parallel
tubular distributors (22, 24) and a tube and fin heat ex-
change pack (26) with the tubes arranged orthogonally
relative to the distributors (22, 24), and

- first engagement formations (28, 30, 54) obtained inte-

grally on the collecting tanks (16, 18) by injection mould-
ing, and
- second engagement formations (44, 46, 56) formed by
metal flanges fastened to the condenser (14) by braze
welding,

the first and the second engagement formations (28, 30,
54, 44, 46, 56) co-operating with each other in mutual
insertion relationship to define a condition of fastening
as aresult of a relative motion of the condenser (14) and
of the radiator (12) in a direction parallel to the tubes (50,
60).
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Description

[0001] The present invention relates to a heat ex-
change assembly for vehicles including a radiator and a
condenser fastened to each other. More specifically, the
invention relates to a heat exchange assembly having
the characteristics set out in the preamble of claim 1.
[0002] In the state of the art, various solutions are
known for the relative fastening between radiator and
condenser. Known solutions provide for the use of
screws, brackets and other fastening components.
[0003] The object of the present invention is to provide
a heat exchange assembly for vehicles in which the rel-
ative fastening between condenser and radiator is ob-
tained in simple and rapid fashion and minimising the
use of separate fastening elements.

[0004] According to the present invention, said object
is achieved by a heat exchange assembly having the
characteristics set out in the claims.

[0005] The present invention shall now be described
in detail with reference to the accompanying drawings,
provided purely by way of non limiting example, in which:

- Figures 1 and 2 show the sequence for the relative
fastening between a condenser and a radiator of a
heat exchange assembly according to the present
invention,

- Figure 3 is a perspective view showing the collecting
tanks of the radiator of a heat exchange assembly
according to the invention,

- Figures 4 and 5 show the sequence for the relative
fastening between a condenser and a radiator of a
heat exchange assembly according to the present
invention, and

- Figure 6 is a perspective view showing the collecting
tanks of the radiator of a heat exchange assembly
of Figures 4 and 5,

[0006] With reference to Figures 1 and 2, the number
10 denotes a heat exchange assembly for vehicles com-
prising a radiator 12 and a condenser 14, fastened to
each other in the way that will be described below.
[0007] The radiator 12 comprises two mutually parallel
collecting tanks of plastic material 16, 18 and a tube and
fin heat exchange pack 20 with the tubes extending or-
thogonally relative to the collecting tanks 16, 18.

[0008] The condenser 14 comprises two mutually par-
allel tubular distributors 22, 24 and a tube and fin heat
exchange pack 26 positioned with the tubes orthogonal
relative to the distributors 22, 24.

[0009] The radiator 12 and the condenser 14 are mu-
tually fastened facing each other, with the respective heat
exchange packs 20, 26 mutually parallel and with the
distributors 22, 24 of the condenser 14 parallel to the
collecting tanks 16, 18 of the radiator 12. The radiator 12
and the condenser 14 are provided with respective en-
gagement formations that mutually cooperate in mutual
insertion relationship to define a condition of relative fas-
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tening between condenser and radiator. The mutual in-
sertion of the engagement formations takes place with a
relative motion between condenser and radiator in a di-
rection parallel to the respective tubes.

[0010] With reference in particular to Figure 3, the col-
lecting tanks 16, 18 of the radiator 12 are obtained by
injection moulding of plastic material. On each of the two
collecting tanks 16, 18 are obtained two engagement for-
mations 28, 30. The engagement formations 28, 30 are
obtained integrally with the collecting tanks 16, 18 when
they are injection moulded. Each of the engagement for-
mations 28 of the collecting tank 16 comprises a wall 32
projecting from the outer surface of the collecting tank
16 in a parallel direction to the radiator tubes. Each wall
32 extends between two containment elements 34 posi-
tioned above and below relative to the wall 32. The wall
32 and the containment elements 34 form a substantially
C shaped structure.

[0011] Each of the engagement formations 30 of the
collecting tank 18 comprises an opening 36 defined be-
tween a planar surface 38, parallel to the radiator tubes,
and a bridge element 40. Each engagement surface 30
further comprises a pivot pin element 41 which projects
from the planar surface 38 and is arranged centrally rel-
ative to the respective opening 36. Each opening 36 is
delimited by two containment elements 42, respectively
upper and lower.

[0012] Withreference to Figures 1 and 2, the condens-
er 14 is provided with a first pair of engagement forma-
tions 44 and with a second pair of engagementformations
46. Each of the engagement formations 44 is constituted
by a metal flange fastened by means of braze welding
on the outer surface of the distributor 22. Each flange 44
is constituted by sheared and bent metal plate and it has
a hook shape able to engage the wall 32 of the corre-
sponding engagement formation 28. The height of the
flange 44 is such that each flange 44 is held between the
containment members 34 of each engagement formation
28.

[0013] The engagementformations 46 of the condens-
er 14 are formed by metal flanges fastened by braze
welding to a metallic tubular element 48 which in turn is
fastened to the outer surface of the distributor 24 and
constitutes the outer case of the filter of the air condition-
ing system. Each of the flanges 46 has a flat engagement
portion with substantially fork-like shape, provided with
a U-shaped central opening.

[0014] As shown in Figures 1 and 2, the relative fas-
tening between the condenser 14 and the radiator 12 is
achieved by placing the radiator 12 and the condenser
14 so they face each other, as shown in Figure 1. Then,
the condenser 14 is moved in the direction indicated by
the arrow 50 in Figure 1, in such a way as to bring with
a single translation movement all the engagement for-
mations 28, 30 and 44, 46 in mutual insertion relationship.
Figure 2 shows the assembly at the end of the mounting
operation. In the assembled configuration of Figure 2,
the walls 32 of the engagement formations 28 are insert-
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ed in the respective hook portions of the flanges 44 and
the flanges 46 are inserted in the respective openings 36
ofthe engagement formations 30. Inthe vertical direction,
the condenser 14 and the radiator 12 are mutually fas-
tened by the engagement of the flanges 44, 46 with the
respective containment members 34 and 42 of the en-
gagement formations. The pivot pins 41 of the engage-
ment formations are inserted in the U openings of the
flanges 46 to determine a precise relative positioning be-
tween the radiator 12 and the condenser 14.

[0015] This fastening system allows to obtain the mu-
tual connection between condenser and radiator in sim-
ple, rapid fashion and with no need to use auxiliary fas-
tening components. To complete the fastening operation,
it is sufficient to provide a single fastening screw to pre-
vent relative motion between the condenser and the ra-
diator in opposite direction from the direction of mounting.
For example, a fastening screw can be inserted in a hole
52 of one of the flanges 44 and can engage a correspond-
ing hole formed for instance in one of the walls 32 of the
engagement formations 28.

[0016] Inthe embodiment shown in Figures 1 through
3, the useful width of the heat exchange pack of the con-
denser 14 is less than the useful width of the heat ex-
change pack of the radiator 12. Figures 4 through 6 show
a variant of the present invention, usable if the heat ex-
change packs of the radiator and of the condenser have
substantially the same useful width. In the variant of Fig-
ures 4 through 6, the details corresponding to those de-
scribed above are designated by the same numeric ref-
erences.

[0017] With reference to Figure 6, the collecting tank
16 is provided with engagement formations 30 that are
constructively identical to those provided on the collect-
ing tank 18 of the embodiment described previously. The
collecting tank 18 is instead provided with pivot forma-
tions 54 projecting in the horizontal direction parallel to
the tubes of the radiator 12. The pivot formations 54 are,
for example, formed by two flat walls in crossed arrange-
ment projecting from the outer wall of the tank 18 and
obtained integrally with said wall.

[0018] WithreferencetoFigures4and5,thedistributor
22 of the condenser 14 has two engagement formations
46 that are substantially identical to the engagement for-
mations 46 of the embodiment described above. A sec-
ond pair of engagement formations 56 is formed by metal
flanges 56 extending orthogonally relative to the direc-
tions of the condenser tubes 14 and fastened by means
of braze welding to the tubular container 48, which in turn
is fastened to the distributor 24. The flanges 56 are pro-
vided with respective holes 58 able to be engaged by the
pivot pin formations 54. With reference to Figures 4 and
5, the mutual fastening of the radiator 12 and of the con-
denser 14 is obtained similarly to the above description,
i.e. by positioning the radiator and the condenser so they
face each other as shown in Figure 4 and moving the
condenser 14 with respect to the radiator 12 in the direc-
tion indicated by the arrow 60 in Figure 4. Figure 5 shows
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the heat exchange assembly once mounting is complet-
ed. In this case, too, a single fastening screw can be
applied to prevent the mutual disengagement between
condenser and radiator in opposite direction from the di-
rection of mounting. For example, said fastening screw
can be inserted through a hole 62 of the flanges 44.

Claims
1. Aheat exchange assembly for vehicles, comprising:

- a radiator (12) comprising a pair of mutually
parallel collecting tanks (16, 18) made of plastic
material and a tube and fin heat exchange pack
(20) with the tubes arranged orthogonally rela-
tive to the collecting tanks (16, 18),

- a condenser (14) comprising a pair of mutually
parallel tubular distributors (22, 24) and a tube
and fin heat exchange pack (26) with the tubes
arranged orthogonally relative to the distributors
(22, 24), and

- means for mutually fastening the condenser
(14) and the radiator (12),

characterised in that said fastening means com-
prise:

- first engagement formations (28, 30, 54) ob-
tained integrally on the collecting tanks (16, 18)
by injection moulding, and

- second engagement formations (44, 46, 56)
formed by metal flanges fastened to the con-
denser (14) by braze welding,

the first and the second engagement formations (28,
30, 54, 44, 46, 56) co-operating with each other in
mutual insertion relationship to define a condition of
fastening as a result of a relative motion of the con-
denser (14) and of the radiator (12) in a direction
parallel to the tubes (50, 60).

2. Heat exchange assembly as claimed in claim 1,
characterised in that it comprises at least one en-
gagement formation (28) including a wall (30) pro-
jecting from the outer surface of a collecting tank (16)
and delimited superiorly and inferiorly by two con-
tainment elements (34) and that said engagement
formation co-operates with a complementary en-
gagement formation (44) fastened to the condenser
(14) including a hook-shaped metallic flange that en-
gages the wall (32) and held between the contain-
ment elements (34).

3. Heat exchange assembly as claimed in claim 1,
characterised in that at least one engagement for-
mation (30) comprises an opening (36) defined be-
tween a flat wall (38) integral with a collecting tank



5 EP 1726 469 A1

(18) and a bridge element (40), the opening (36) be-

ing delimited superiorly and inferiorly by two contain-
ment elements (42), said engagement formation co-
operating with a complementary formation (46) fas-
tened to the condenser (14) including a planarflange 5
inserted in said opening (36) .

Heat exchange assembly as claimed in claim 3,
characterised in that the engagement formation
(30), fixed relative to the collecting tank (18) com- 10
prises a positioning pivot pin (41) engaged by a U-
shaped seat formed in the complementary flange
(46).

Heat exchange assembly as claimed in claim 1, 75
characterised in that at least one engagement for-
mation (54) is shaped as a pivot pin projecting from

an outer surface of a collecting tank (18), said en-
gagement formation (54) being engaged by a flange

(56) fastened to the condenser (14) having a hole 20
(58) into which is inserted said pivot pin formation
(54).

25

30

35

40

45

50

55



\\\\\\\\

\ A e BT ~—‘—/ =2

\,7_6@/ Xele)s
D)) S

(‘\

f [_as

46 %

c-t(qa 5
73

i

NN

@




10

FIG. 2

24

50

EP 1726 469 A1

14

o |\, ¢
q—
S Sy
)
) \
O
(o]
o~
i
(2 \)
&
(Vo)
i
TR 2

44

20



EP 1726 469 A1

FIG. 3
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